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Abstract 
 
The reduced rotation age for loblolly pine plantations has resulted in an increased 
percentage of juvenile wood.  Juvenile wood has lower wood density, shorter tracheid 
length and higher lignin content than mature wood.  The increased use of juvenile wood 
has reduced yields and increased pulping costs for the pulp and paper industry.  If 
significant genetic variation in juvenile wood properties can be found, breeders may be 
able to improve juvenile wood properties to reduce pulping losses.  Genetic variation in 
several wood quality traits of loblolly pine (Pinus taeda L.) was investigated for 14 full-
sib families generated by a 6-parent half-diallel mating design.  Wood samples of 12 mm 
increment cores were collected from 11-year-old trees from one test site.  Earlywood and 
latewood of ring three (juvenile wood) and ring eight (transition wood) for each 
increment core were analyzed for alpha cellulose content (ACY), average fiber length 
(FLW), coarseness (COA), and lignin content (LIG).  Ring three and ring eight had 
significant differences in ACY, FLW, and COA, but not for LIG.  Latewood of both rings 
had higher ACY, FLW, and COA than earlywood.  Transition wood had significantly 
higher ACY, FLW, and COA, but lower LIG than juvenile wood.  Families differed 
significantly for ACY, FLW, and COA, but not for LIG.  In general, additive genetic 
effects explained greater percentages of family variation than dominance genetic effects.  
Genetic variation increased from juvenile to transition wood.  While weak individual and 
family heritabilities were found for ACY, FLW, and COA for juvenile wood, heritability 
estimates for transition wood were moderate, indicating the potential for improving these 
juvenile traits.   
__________________________ 
 
1 Department of Forestry, and Department of Wood Paper Sciences, North Carolina State 
University, Raleigh, North Carolina. 
 
